Stimulation of insulin secretion by acetylenic fatty acids in insulinoma MIN6 cells through FFAR1.
We examined whether the acetylenic fatty acids 6-octadecynoic acid (6-ODA) and 9-octadecynoic acid (9-ODA) perform as ligands for free fatty acid receptors of medium- and long-chain fatty acids FFAR1 and FFAR4, previously called GPR40 and GPR120, respectively. Phosphorylation of extracellular signal-regulated kinase (ERK)-1/2 was increased through FFAR1 but not through FFAR4 expressed in HEK 293 cells, suggesting that 6-ODA and 9-ODA function as an FFAR1 ligand, but not as an FFAR4 ligand. Activation of ERK in FFAR1-expressing HEK293 cells by 6-ODA and 9-ODA peaked at 10 min after stimulation followed by a slow decrease, similar to ERK activation by rosiglitazone, which peaked at 10 min after stimulation and lasted longer. Glucose-dependent production of insulin from MIN6 insulinoma cells was induced by 6-ODA and 9-ODA in an FFAR1-dependent manner. In this process, 6-ODA and 9-ODA stimulated the production of insulin not in the first phase that occurred within 10 min after stimulation but in the second phase. F-actin-remodeling that reflects insulin granule recruiting to the plasma membrane in the second phase of insulin secretion by 6-ODA and 9-ODA suggested that they have an FFAR1-dependent function in insulin secretion from MIN6 cells.